The inhibitory form of NifL from Klebsiella pneumoniae exhibits ATP hydrolyzing activity only when synthesized under nitrogen sufficiency.
The inhibitory function of Klebsiella pneumoniae NifL on NifA transcriptional activity in vitro is stimulated by ATP and ADP when NifL is synthesized under nitrogen sufficiency (NifL(NH4)). Further characterizations showed that NifL(NH4) binds and hydrolyzes ATP (2500 mU/mg). Analyzing fusions between MalE and different portions of NifL, we localized both the ATP binding site and ATP hydrolysis activity to the N-terminal domain of NifL. In contrast, NifL synthesized under nitrogen limitation is not affected by adenine nucleotides and exhibits no ATP hydrolyzing activity. These major differences indicate that the stimulation of the inhibitory function of NifL and the ability to hydrolyze ATP depend on a specific NifL conformation induced by ammonium. We hypothesize that the presence of ammonium alters the conformation of NifL, enabling it to use the energy of ATP hydrolysis to increase the efficiency of NifL-NifA complex formation.